The chicken Ig light chain 3'-enhancer is essential for gene expression and regulates gene conversion via the transcription factor E2A.
Expression of the rearranged chicken immunoglobulin light chain (IgL) gene is regulated by a V gene promoter, a matrix attachment region (MAR) in the J-C intron and an enhancer downstream of the Ig constant region. Using knockout analysis, we demonstrate that the 3'-enhancer is not only required for gene activation but is also essential for the maintenance of gene expression. Deletion of the MAR on the other hand increases IgL transcription, indicating that the MAR acts as negative regulator. We demonstrate that Id1 and Id3, dominant-negative regulators of basic-region helix-loop-helix (bHLH) transcription factors, are able to reduce chicken IgL 3'-enhancer activity in transient assays and strongly reduce the rate of gene conversion (GC) in DT40 clone 18 cells. Conversely, overexpression of avian E47, a bHLH transcription factor, leads to a dramatic increase in GC rates independent of IgL or activation-induced cytidine deaminase RNA levels. Thus, E47 is the first transcription factor to activate GC without an apparent increase in transcription.